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LETTER OF TRANSMITTAL 



U. S. Defaetmekt of Agriculture, 

Bureau of Plaint Industry, 

Ofiice of the Chief, 
yi'ashingtm, D. 0., July 1, 1907. 
Siu: I have tlie honor to transmit herewith a paper by JMr. F. H. 
Hillm»n, A8B*et»ftt Botftnist in tlteSft&d Laboratory, entitled "Dodder 
in Relation to Farm Seeds." 

Dodder, on account of its parasitic nature, is the most dangerous 
weed in alMfa Mid elorer fields, *nd »l!»o oft»n »ffec*s #ax. On account 
of the large quantitj- of low-grade seed containing dodder imported 
from Europe and the prevalence of dodder in the alfalfa-growing 
regions df ttie West, its seed is becoming more and more eofflmon in 
commercial seeds. 

In this p*per an attempt has been made to point out Uie dangerous 
chxiticter of tJie tikfiotis kintte of doddwr a.nd to give practical sugges- 
tions for the eradication of dodder from infested areas. 

I recommend that this paper be published as a Farmers' Bulletin. 
Respeetfullr, 

B. T. GaIjLowat, 

Chief of Bureau. 

Hon. Janes AVii^n, 

Secretia-y of Agriculture. 
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DODDER IN RELATION TO EARiM SEEDS. 



IttlODlFCTloJf. 

It is probabfe that eoWineroW seeds i-eproeeBting forag® Crops, 
cspeciaUj' the clovers and grasses, are the most effective iiiediiiiii 
thron<<-h which weed seeds are disseiniiuited. The custom in vogiie in 
this country and in foreign eouiitries d producing' seed of tfee* croijs 
as a secondary feature of their culture and without special attention 
to the character of the foreign plants which raaj' grow with the crops 
is chief!}' responsible for the great number and fitri«ty of weed seed 
impurities conimonlj' disseminated in the product. Such foreign seeds 
are characterized primarilj' by ripening at about the same time a* the 
crop, and »s the}' possess n similarity to the e»op s*eds in siae and 
weight they are not readilj- removed by the sifting accompanying the 
thnvshing of the crop. It is in this waj' as incidental to the culture of 
certain crops that t^e seed 6f dodder or lore vifK b&com«B »n iuipuritj' 
of certain kinds of eonunercial seed. 

Dodder is not in itself n means of direct seed adulteration, but as a 
verj' conuuon impuritj' of low-gnide soed it beco«ip&« » proeninent feti- 
ture of adulteration when such seed is used as the adulterant. 

Dodder, e.sf>ecialh' as a menace to clover and alfalfa culture, is 
hceoming more and more prefSlteit Uiroughout the oiuntry and is 
everywhere commanding attention from f»riuere who ii-re ol>t*erv"a4it 
of conditions affecting their crops. 

Tlic mmt iraportiint step in controlling th^ ifj^Meft is to prevent, if 
l)ossiblc, the introduction of their seeds in eonunercial seed. While 
absolute freedom from dodder in farm seed c*n not be assured, 
proper care on the ptirt of the pureha^r can reduce to a minininm 
the chances of dodder introduction. This involves the recognition of 
the dodder if present in seed siad the recleawiug or rejection of the 
latter, as the case maj' require. 

The farmer should know what crops are liable to damage from 
dodder, to what extent their socds carry dodder seed, that several 
kinds of dodder are involved, tiat the source of the crop seed 
influences the kind of dodder likely to In; present, that dotlders have 
verj- pronounced host preferences, thiit dodder steed production maj' 
l>c influenced by climatic c^inditions, etc. 
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DODDER Alf IJfPOETAST IMPUMTY I¥ SEIDS. 

The seed of dodder becomes an important impurit3' of commercial 
seeds both on account of the injurious nature of the plants and the 
fjict that they occur in nearly all the regions where clover, alfalfa, and 
flax seeds are produced. The size and weight of the dodder seeds and 
the period of their niaturit3' agree so eloselj' with those of red clover 
and alfalfa seeds that their presence in the seed crop is praetic{ill3' 
sure to follow the occurrence of maturing dodder plants in fields 
devoted to these crops. Tiic same is tfue of flax seed which has not 
been especially' well cleaned. The extent to which dodder may infeet 
elovei- and alfalfa seed is indicated by the fact that of 521 samples of 
red clover seed secured by the Seed Laboratory' in the open market in 
the spring of 1906, 116 samples contained dodder. Again, of 352 
samples of alfalfa seed 160 contained dodder. 

Clover and alfalfa seeds as sold to farmers have frequently followed 
a devious course from the gi'ower to the consumer and arc especially 
likely to represent a mixture of lots from different places of produc- 
tion. If one ingredient of such a mixture is infested with dodder the 
whole becomes contaminated. Not many dodder seeds ma}' occur in a 
].)«rticular lot bought hy a fanner, to be sure, but owing to the peculiar 
mitiire of the dodder plants a single live dodder seed in a field is a 
menace to the entire crop. 

It is very' important that the farmer purchasing clover, alfalfa, or 
flax seed be qualified to detenninc for himself whether dodder is pres- 
ent. l)ecause it usually is not conspicuously abundant and may escape 
the, notk;e etm of the most oo^Kreientious dealer. 

SENTIMENT REGARDING DODDER IN EUROPE. 

The dangerous character of the dodder plants as pests of flax and 
legimiinons crops, togetlier witli their wide distribution throughout 
the regions which have long grown these crops, especially in Europe, 
has caused them to be looked upon with dread by farmers. The 
result is th»t under the existing seed-control regulations gencrallj in 
vogue in JLurope dodder seed as an impuiity of commercial seeds is 
singled out for special eonsideration and seed containing it is usually 
rejected. Keports upon seed toets at tJie European seed-control sta- 
tions usually make particular reference to the presence or absence of 
dodder. As a result of its unpopularity seed containing it is practically 
unsRlable in the domestic trade of most of the European countriee. 

It is owing to this adverse sentiment in Europe regarding dodder- 
infested seed and the absence in this country of a national law prohib- 
iting the import»tion and sale of such seed that so much dodder is 
bnnuallj dis^ibfited through^t United States. 
3es 
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• THS CHARACTER OP DODDEK PLANTS. 

Dodder is a parasite deriving its food not from the soil, but directly 
from the crop plants which it infests. In this respect it is unlike the 
ordinary weeds of the ftirm. It stArte from * smd, «t frsrt deriving 
its nourishment from the food supply stored within the seed. During 
this period it develops a slender, threadlike, and leafless stem. It is 
the habit of the dodder to elimb by ^wiHmg, *nd the young ste-ni 
sways about in search of a support. Failing to find a suitjvblo support 
it dies when the food stored within the seed is exhausted. If a suit- 
able support, such as the stem, leaf steiiis, or even leaf blades of a 
clover, is found, the dodder rapidly twines about it, sending out from 
its stem numerous suckers which pencti-ate the tissues of die plant 
upon which it rests, termed the hoet pkn4 iTie AxMer is subse- 
quently dependent on its host for both its mechanical support and its 
food supply. The twining of the dodder stem and the clinging effect 
of the suckers secure the mcelianical support necessary, while the 
penetration of the suckers to the sap-convc\'ing tissues of the host 
pknt insures direct connunni(»tion with the food prepared b^v the 
latter for its own use. 

After becoming established on the host plant the part of the dodder 
plant below the point of attachment dies. Above this point the plant 
makes rapid growth, branching repeatedly, its branches ultimately 
forming a tangled mass of threadlike filaments when under conditions 
favorable for luxuriant growth. At first the growth is apparently 
insignificant, but with the rapid increase in the branching the total 
growtli soon becomes very conspicuous, and in sonic instinccs pro- 
gresses with exceptional rapidity, rendering its control very diflicnlt. 

Dodder depends on prepared food. Indcpendf?»it fotod manufacture 
becomes unnecessary, and consequently the plant is devoid of leaves, 
as well as of root, and usually is devoid of the green color common to 
other plant-s. Certain species arc strongly tinged with green, how- 
ever, and doubtless are capable of food production to some extent. 

Sections of the dodder stems removed from the main plant retain 
their vitality and power of coiling and producing suckers for several 
days at least under favorable conditions. In consequence of this, if 
pieces of plants arc allowed to remain in contact witJi a suitable host 
plant for a short time they become attached to the latter and form 
new centers of growth. In t\m way new pfttebes-of the pc€t »Miy be- 
come established in the field. 

Dodder plants arc to be distinguished by their slender, tkreadlike 
stems, which arc lemon yellow, Orange, or pink. They may apiXMir 
to confine their attack to a single plant in a place or may spread uni- 
formly from plant to plant, either near the ground or from the tops 
of the phkBts. Small white io#crs, moetl}' in clastetTS, are produced 
3dc 
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by midsummer. The flowers iria^' be few and scattered, or, owing to 
thrifty growth, they may be more nmnerous and, becoming crowded, 
form dense bunches. (Fig. 1.) 




Flo. 1. — Field dodder on red clover, <i, Floirering elnrter, 6, cluster of drj'sceil vewtels. From* photo. 

Seeds ripen throughout the oentral United States from the middle 
of July into September. As % rule, the dodders ai-e profuse seed 
producers, but seed prodiKtioii is .ftronglr influenced by tins ch«raeter 



of the host, its treatment as a crop, and by the condition of the 
weather dunng the flowering season of the dodder. 

TBI f AlIOUS KIKDS Of DOBBIN. 

Farmers commonly look upon dodder as representing but one kind 
of plant. On the contrary, there are several kinds which infest 
leguminous crops, irrespective of the kind infesting flax. This dis- 
cussion relates in the main to the class of dodders whose seeds are 
carried by commercial seeds, but it may be said that there are other 
kinds indigenons to certain perts of tbe country which are more or 
less injurious. These kinds attack certain cultivated plants which 
may be brought near them. If the seeds of such cultivated plant* are 
not in the trade, the disBerainfttion of the dodders Affecting them is 
accomplished by the trangmiseion of plants or cuttings bearing living 
pieces of the dodder. 

As a matter of passing interest, it may be sfct'tcd tfi«tt aside from the 
injurious kinds of dodder there is a large number of kinds which have 
no recognized relation to cultivated plajits or crops. They live on 
various wild plants, and it iS the common experience of those who 
frequent fields and uncultivated lands to meet one or more of these 
kinds of dodder which command the attention of the most unobeerviag 
pei-son by their peculiar threadlike, tangled stChis. 

KINDS OF DODDER SEED INFESTING FARM SEED. 

There arc at least six different kinds of dodder who#e seeds are 
commonly disseminated in commercial seeds and therefore are worthy 
of the farmer's consideration, as follows: 

(1) Flax dodder ( Cuscuta epilinum) is a parasite on flax especially. 
It sometimes infests other plants, including certain shrub fruits, but 
it is not a pest of clover or alfalfa fields. It occurs in foreign coun- 
tries and also in those States where flax is grown in this country. The 
other kinds of dodder under discussion are all parasites on clover or 
alfalfa, or on both, but do not infest flax. 

(2) Clover ioAAcr {Cuscuta epithymnm, often referred to as Guscuta 
trifolii) infests both the true clovers and alfalfa indiscriminately. It 
is widely distributed in foreign countries and in the United States e«9t 
of the Mississippi River and in the Northern Pacific States. 

(3) Small-seeded alfalfa dodder ( <7w.?cri/te ^?a«{;?ora) as it occurs in 
this country appears to confine its attacks to alfalfa in preference to 
the true clovers. Thus far there is no evidence of any damage from 

• this dodder to red, alsike, or white clovers. This is by far the most 
abundant and destructive of the dodders in tic Western States. 

(4) Field dodder {C^ismta arvetui-i, as recognized in the botanies) is 
widel}' distributed throughout the United States. It infests both the 

^•O®— Ball. 30S— 07 1 
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clovers and alfalfa and also many wild herbaceous plants. It has 
proved injurious to sug'ar beets in Utah. 

(5) Large-seeded alfalfa dodder {Citscuta iiidecora) iseommon in the 
West, espeeiallj' in Utah. It infests alfalfa as well as various wild 
plants, but it does not appear to damage the true elovers. 

(6) Chilean do<lder {C'liscutn racemom cMlemhd) is not general! j 
known in this eountry. It is eommon in South America and has 
been reported from Europe. It is said to have flourished for a time 
in California nian^' years ago, but subsequently' disappeared. It is 
of interest becuuse of its prevalence in alfalfa and red clover seed- 
producing regions of South America from which seed is being sent 
to the United States, for this dodder infests both alfalfa and red 
clover. Little is known of this dodder in its relation to forage crops 
in this country-, but since it is being brought here in considerable 
quantity from Soutb Amerim it is very' likely \htX it will become one 
of the several injurious species established in the United States.. 

PRlFERllffCl OF THl BODDEES TOR ClETAIlf HdiT PLAKTS. 

The doddci^s exhibit a ijecriliar preference, so to speak, for certain 
plants over others m hosts. It is more evident with souie dodders than 
with others, and in consequence certain kinds have come to be popu- 
larly designated in accordance with this evident preference. This 
fact bus been no long recognized that in some instances the Latin 
names were selected witJi regard to it. Thus the dodder universally 
attacking tlax is known as flax dodder in several languages, and its 
hubit of infesting the flax crop is expressed in its Latin name Ciiscuta 
epilinnm, since flax belongs to the botanical genus Linuin. Another 
kind known thoughout Europe and in this eountry as clover dodder 
h»8 been generally recognized by lx)tanists under the Liitin name 
Ouscuta irifolii, given to it in recognition of its preference foi' the true 
clovers, which belong to the genus Trifolium. 

This host preference becomes of interest from a practical standpoint 
from the fact that certain classes or kinds of crops are subject to 
infestation, while others are not. Thus, of the forage crops the legu- 
minous plants are infested, while the gvmKM are Bot affec4«d, to a 
material extent at least. 

NotwiUistanding this more or less decided selective power exhibited 
by tJio dodders toward host plants, they will attack other kinds of 
plants under favorable conditions and for a time derive their nourish- 
ment from them. They are very likely not to thrive, however, and 
often do not produce flowers and develop seeds when on such Ivosts. 
Clover dodder, for instance, will be found growing on various grasses 
and weeds among the clover plants of a field, yet when tlie clover suc- 
cumbs to the dodder such grasses and weeds begin to thrive, the 

Sg6 
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dodder they have supported largely or wholly disappearing. On the 
other hand, the small-seeded alfalfa dodder of the West confines its • 
attacks almost exclusively to alfalfa, other plants in the field as a rule 
l)eing immune to it. Fi«ld dodder is more indiseriminatc in its pref- 
erences. While it grows actively on various wild plants throughout 
the country, it is a most luxuriant and destructive pest of both clover 
stnd alfalfa. 

KINDS OF sMm iiyzsuB WITH pomam.. 

The host preference possessed by the dodders liniita feoth tlie kinds 
of seeds which carry dodder seed and the kinds of dodder diweminatcd 
in this way. Both are further limited by the relative sizes of the 
seeds of the host and of the" dodder. 

Dodder seed dissemination as a seed impurity is practically restricted 
to the seeds of flax and of leguminous crops or to seed mixtures in 
which leguminous seed forms an ingredient. ^lost of the leguminous 
crops may be subject to dodder infesUition, but it is confined chiefly 
to those whose period of ripening coincides with that of the dodder 
and whose seeds are small enough to admit the dodder seeds as an 
impurity. This restricts the list of seeds for this country to ftrat, the 
red clovers, alsikc clover, white clover, and alfalfa. To these may he 
added yellow trefoil, which as an adulterant frequently used may 
introduce dodder to otherwise dodder-free clover or alfalfa. ^ 

The list of leguminous seeds mentioned as subject to dodder infes- 
tation is given because tests of these seeds have shown that dodder is 
at lowst .<iometinies prose-iit in all of them. The source of the seed 
at once becomes important in this connection, because American- 
grown alsike and white clover seeds rarely, if ever, contjiin dodder, 
while those produced in Europe often contain it. Again, the place 
of production of red clover and alfalfa seeds has a most important 
bearing on the probability of the presence of dodder seed, its kind 
and quantity. Dodder as a seed impurity bocomee from a practical 
standpoint of most interest to the Americjui farmer in its relation to 
red clover, including the mammoth variety, and to alfalfa. With 
regard to these kinds of seeds tlic presence of isftdier becomes a. "^erwoe 
matter and in the purcJiaee of seed is always worthy of mreful con- 
sideration. 

EELATION OF DODDER TO THE SEED TRADE. 

The nio.st direct relation l)etwepn dodder seed and the Inisiness of 
seed buying and selling is based upon the regions of growth of the 
dodder and the size of its seed as compared with that of the commer- 
cial seeds handled. The kind of dodder is largely influenced by the 
place of seed production, while the size of the dodder seed, which is 
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dependent chiefly on the kind, has much to do with the result of efforts 
at reeleaning and the consequent condition of the seed when it reaches 
the consumer. Large quantities of th« flax, clover, and alfalfa seeds 
on the American market are imported, often from regions where cer- 
tain kinds of dodder are abundant. 

With regard to flax seed little is to .be said of the relation of the 
place of production and flax dodder. This dodder is so widely preva- 
lent in flax regions tiiat Its pre^ynoe in fl*x seed is always possible. 

Red clover seed is imported largely from Germany and to some 
extent from Frjince, England, and Canada. Chilean red clover seed 
grown in South America is being imported in considerable quantity. 
There is also an active domestic traffic in red clover. 

Alsike clover seed when imported comes chiefly from Ontario, very 
Iktle being impoiied ftd^ Ettrop*. It fs Aho prtrdwce^ ffl Ihe mHit0- 
ern United States. 

White clover is often imported from Europe, but is also produced 
in thf§ eolmtiy. 

Crimson clover, which figures largely in the import as well as the 
domestic trade, bears practically no relation to dodder dissemination 
when not adulterated, owing to ite ewtf Steding period, which pre- 
ocdes that of the dodders by a mont-h or more. Dodder seed, there- 
fore, practically never appears in pure crimson clover seed. 

Alfalfa seed is imported from Germany, southern France, Italy, 
Turkestan, and Argentina. Much of the seed used in this country is 
produced in the Western States, particularly Utah, Wyoming, aad 
Colorado. 

Seed reaching the consumer may have come from any one of the 
regions just mentioned, or, if mixing the seed is practiced b\- the dealer, 
more than one region of production may be represented by the seed 
purchased. 

Clover dodder is so widely distributed that it is liable to appear in 
clover or alfalfa seed from almost any source. It is commonest, how- 
ever, in seed from Europe. This dodder grows in Canada; but little, 
if any, clover dodder is found in Canadian seed of red clover or alsike 
clover. While it is known that this species of dodder produces seed 
in this country to some extent, the fact remains that very little, if any, 
of its seed appears in American-grown clover or alfalfa seed. 

Sumll-seeded alfalfa dodder is very common throughout the alfalfa- 
producing States of the West. It often totally destroys fields of 
alfalfa, while others continue to produce hay and seed for a long time 
after becoming infested. So abundant is this dodder in some cases 
tii*t the seed crop, acecmMiig to st«teoi©nts imde to the writer by 
m 
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ranchers in Utah, often conteiBs from 10 to 20 per cent of dodder 
seed. This is mostly removed from the alfalfa before it is marketed. 
One farmer producing large crops of alfalfa seed in Weber Valle^', 
Utah, told the writer that he obtiiined GO bushels of dodder seed b^' 
lecleaning his alfalfa-seed crop for 1904:. The condition of his own 
and the neighboring fields gave excellent support to his statement. 

The native home of this alfalfa dodder is in the region of tim Medi- 
terranean Sea. Comparatively' little alfalfa seed eomes to America 
from the Mediterranean region of Europe, so this dodder is rarely', if 
ever, found in European »4falf* fimA; ncitbsir \\m it been foMiid in 
Sonth American seed. Turkestan alfalfa seed often contains the seeds 
of a dodder which appears to be a form of this species. 

Field doidder is widely distributed within the United States *Md its 
seed is a common impurity of both red elover and alfalfa of domestic 
production. This dodder is sup])osed to be au indigenous species, but 
owing to the ffcot th«t mttoh clover md alfalfa seed produced l%re i« 
exported to foreign countries it is probable that seed of this species is 
now coming back to us in imported seed. Unless another very similar 
species of dodder F>e inrolred it may be said that field dodder is a 
eommon impurity' of red elover and alfalfa seeds from nearly all plaees 
of production, including the Chilean seed from South America. 

I^rge-soeded alfalfa dodder i« found thm far exelusively fn alfalfa 
seed from the western United States, particularly Utah. It does not 
appear in seed from p]urope, although it might be looked for in seed 
from P'rance, where it is proljably the &i)ecies mk\ to hare come from 
the United States and which is referred to as Cu»cuta gronovii. 

Chilean dodder is common in red clover and svlfalfa seeds from Chile 
and Argentina. It is not known that it-* seeds occur in do«4iBttic- 
growu seed. 

COMPABATrVE SIZES OF SEEDS. . 

Seeds of the same kind of dodder always differ .somewhat in size. 
The difference i?! more proi»o««tied i» .w>«*e kJ»dfc tlaw in others. 
There is a more marked di{P»r»©®6, kyWftVftr, t» %lm iffeilt^* siae of the 
seeds of different kinds. 

While there is similarity in stxe beiwe^ ."^eeds of tHc various 
clovers and alfalfa, there is suflieient difference l)ctwccn the kinds and 
between the largest and smallest seeds of eaeh kind to strongly influ- 
eooe the questiwi 6f dodder infestation. 

The abundance or even presence of dodder in farm seeds is there- 
fore largely dc,j^ndcut on the relative sizes of the two kinds of seed. 
The combination of the smallest seeded dodders and large-seeded 
commercial seeds renders successful rccloaning possible, while the 
presence of tJic larger seeded dodders, especially in small-seeded 
fr»d©« of commercia] seeds, gives a practically hopele&s mixture. 

3W 
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First-elass red elover seed or alfalfa seed should be free from clover 
dotlder. Such alfalfa seed from the West should l>e free from the 
small-seeded alfalfa dodder. The large-seeded alfalfa dodder ean be 
only partially removed from average-sized alfalfa seed. Field dodder 
should be largely removable from the best alfalfa seed, but doubtless 
(Mill not be even partiallv removed from any except the large-seeded 
grade of red clover seed. It is not likely that the seed of any of the 
dodders can be wholly removed from infested alsike and ^vhite clover 
seed. Pure crimson elover seed, as previoush' stated, is not under con- 
sideration, owing to its early maturity. Such seed should be free from 
dodder, but if imported yellow trefoil or red elover screenings are 
used as an adulterant, which foviii of adulteration appears probable in 
some instances, dodder maj' readily be introduced in this way. Clover 
do<lder has been found to be the kind involved in such adulteration. 
Thorough reeleaning in which the trefoil or red elover and the smallest 
crimson clover seeds are discarded would remove all of this dodder. 

Owing to the wide distribution of cloTcr dodder and the small size 
of it.s seeds, it becoines the comiiionest of the various kinds found in 
commercial seeds. This is largeh' the result of the use of low-grade 
seed and screenings. 

The question before the seedsmen regarding freedom of seed from 
dodder is seen to relate not onlv to the source of the seed, but very 
largely to its quality a.nd to the size of individual seeds. 

It would seem that attention to the stock with regard to its source 
and the kind or kinds of dodder it may contain would tend to improve 
the quality of seeds offered for m\e. S«ch consideration certainly 
could prevent the mi.xing of lots some of which are free from dodder 
or contain a kind which is readily removable if present. Careful at- 
tention to individual lots of dotlder-iiifested seed could Im made to 
yield a smaller bulk of high-gnide dodder-free !*e»d worthy of s corre- 
spondingly higher price. 

Lastly, the whole matter ean Ije controlled by the dealer whose j^iir- 
chasing agents are pei-soiially familiar with the ditrcrent kinds of dod- 
der in the field and who, guided by this knowledge, will buy only 
dotldcr-free crops or su&h as Gonta.iii only those dodders whow seed is 
ramorabk in reekftning. 

A KirOWLIBei 07 DODDXK SIXS 07 TkLTTE TO THl FAKMIS. 

Since seed from different regions is likeh' to contain dodder of dif- 
ferent kinds, the kind has considerable weight as indiqpting the source 
of the seed. Indeed, if carefully considered a knowledge of the kinds 
of dotlder seeds is very valuable in detemiining the region where the 
crop >*e©d was grown. The purelwwer h thm enabled to decide whether 
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the seed is of domestic or of foreign origin and in some inetanoee to 
doterniine the part of the country from which it comes. 

The custom of seed mixing to establish k eertain trade grad« is often 
very evident in the character of the dodder the seed contains. - 

Recognition of the several kinds of dodder seed is essential as pre- 
liminary to practical methods of reclenniiig dodder-infe#ted seed. It 
is furthermore of interest with regard to the relative importance of 
the several kinds respecting different host plants and climatic condi- 
tions, since we have reason to believe thidt cert«iii species nre 
injurious under certain conditions than under others. 

Keady recognition of the seeds of the different kinds of dodder is 
(wsential to Uiese ends. Ttis is e»sil_v accowipiished in the m»in so far 
as practical requirements are concerned. 

HOW THl Of i&eSBXIl MAt 11 BlTlCTlB. 

Detection of the presence in commercial seed of dodder, irres}x;ctive 
of its kind, demands first consideration, because its ]jro8ence justifies 
refusal to purchase such seed. A magnifying glass is necessary, as it 
will enable one to readily distinguish anj* kind of dodder seed from 
clover, alfalfa, or flax seed. Dodder seeds arc, as a rule, at)out the 
.same size as red clover seeds, including the smallest and largest seeds. 
The surface is finelj' roughened and dull, and the general form varies 
from nearly spheriail to strongly flatteuftd and oval or ncarlj' circular. 
The eolor is graj', yellowish, brown, or reddish brown, depending 
largely on the kind. In contrast, clover and alfalfa seeds are smooth, 
often with a slight luster. Their triangular, oval, or kidney fefmi 
aids in distinguishing them from the seeds of dodder. 

The tisc of a sieve with which a considerable quantity of the seed, if 
in bulk, or all of a .sample can be sifted affords the most practical 
means of detecting the presence of dodder. The sieve should be such 
that only the .smallest or medium sized cro]) seeds will pass its mesh. 
The smaller do<ldor seeds, such as those of flax do<lder, clover dod- 
der, and small-seeded alfalfa dodder, will readily be concentrated to 
smaller bulk by this means. The large-seeded kinds will be repre- 
sented by their mnttU seeds. Care sihoald be tmkm to sift only a snMiJI 
quantity of seed at a time. 

As a final resort in case of doubt, examination of the structure of 
the dodder seed shows it to contain a slender threadlike embr\ o coiled 
within the endosperm, which becomes gelatinous when wet. If a few 
dodder seeds arc lx)iled in water for a time, the embryo emerges from ' 
tJie rupAured seed coat, oftci> boooii^g »fef*«ted froBi it a siender, 
coiled object. 

30« 
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BlSCSIFTIOirS OF DOlllS. »1ZBS. 

The seeds of the several kinds of dodder are distinguished by dif- 
fereiiees in size, form, and surfaee texture, by the seed scar, and b\' 
color. Size and form are modified by the number of seeds developed 
in the seed vessel. The surface texture varies considerably with the 
different kinds. The seed scar consists of a more or le.ss distinct cir- 
eular area surrounding the hiluin or immediate point of attachment 
to the pwent plaint. 

FLAX DODDER. 

Individual seeds of flax dodder ( Ousciita epilinum. Weihe) are luueh 
smuller th*n flux seeds, but » eoHsiderable p»i't of this dodder 8«ed eon- 

sists of two seeds stuek together. 
This increases the size and weight 
of the seed and rendere it more 
^^K) .'^"^^^^ likel3'toberetjiinedintheeleaned 
A L^-kiM flaxseed. Single seeds are some- 

• what oval; one face rounded, the 
other more or less flattened in 
two pianos which slope from a 
eWwte^l ridge extending length- 

Fis. 2.-Seed9 of flax dodder and three sced^i of flux, wise of the SCCd. The SCJir is a 
showing relative sizes. Enlarged. (Fromadraw- niinute whitish point at one end 

(rf fefe ridge, which is flattened. 
When the seeds are double, they are rounded on one face, praeticall}' 
plane on the other, and angular, oval, or nearl}- circular in outline. The 
surfaee of those seeds is eonipwratively rotigh, sometimes even finely 
scurf}-. The color is graj' or light brown. Double seed^s are about 
the size of average red clover seeds. (Fig. 2.') 

The frequent occirirC0»W! of double 
seeds serves to distinguish this kind 
of dodder from all the others. Again, ^ 
this dodder i« mrely, if ever, found in _ 
seed other than flax. 

Flax dodder is closol}* related to tJie ^ 
sniall-seetled alfalfa dodder {Oiiscuta 
planijlora) and the seeds of the two 
kinds are ver}' similar in form. Those \^ 
of th® flax dodder are, liowever, dis- s.-^s of clover dodder «nd red 

. clovw, showing relative rizes. Enlarged, 

tlnctly larger than the htUtur. (From a d«wla« by the author.) 

CLiOTBIl DODDKK. 

The seeds of clover dotlder (f WcMto epithymiim Murr) are not larger 
than the smallest red clover seeds, some of them l>eing even smaller. 
They are nearl}' spherical when well developed, but some seeds which 
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are not well filled are flattened somewhat, even shriveled. The general 
color is brown, but some seeds 
are graj-. The darker seeds, 
at least, *ppear as finelj' pit- 
ted when seen under a lens. 
The scar area appears as a 
minute rounded spot some- 
what smoother and sometimes 
lighter colored than the rest 
of the surface. (Figs. 3, 4. 
and 5.) Small particles of 
claj which are likely to oc- 
cur in clover seed sometimes Fir.. 4.-Seeds of clover dmldcr and alfalfa, showing 
become rounded b\' friction relative sizes. Enlarged. (From a drawing hy the 

When they \er}' closely re- 
semble clover dodder seeds. Sueh particles yield readily to slight 
pressure with a knife blade, under which they crunil)le to dust. 

The use of a sieve allowing only the 
simlleM eloTftr or alf»lf» m&du to p«se 
renders the d<'tection of clover dodder 
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very ea.sy. 

Clover dodder $md th« »mall-.«eecled 
alfalfa dodder as impurities of alfalfa seed 
are likely to be confounded. The clover 
Fig. 5.-s<,«i, of elover dodder and <iodder w di^ng«i*hed by its Bwre spher- 
white clover, showing rstativeirfzes. jcal foriu, pitted surfscc, and darker or 

Enlarged. (From a drawing by the , i 

antbOT.) ashy-gray color. 

SMALL-SEEDED ALFALFA DODDER. 

Seeds of this alfalfa dodder (Ctiscuta planijlora Ten.) are minute, 
much smalkr tha,u alfalfa seed*.. Tfcffji a-ro tli®*»ei"ore readily deteeted 
by using a sieve onlj' sufficiently 
fine to hold practically all of the 
alfalfa seed. The seeds are oval or 
oval-oblong, rounded on one face, 
the other flattened in two planes 



which meet »t a central ridge ex- ^ iy|| 

tending lengthwise of the seed. At ^^fr ^^^^ 
one end of tJic ridge this face is bev- 

eled. The resulthig arO* eowtldjW Fio.6.— SniaIl-ieededalfalfado<lderandalfaTfa 

• A 1 'i* i_ s«#d^, showing relative rizes. ICnIarred. 

me niium as a minute wninsn (rr««adrawi„,by ti« Antkor.) 
point. The surface is compara- 

tiyely rough as viewed under a lens. The color is variable. Some 
seeds are greenish; othci-s are strongly tinged with purpte. .4^ * 
rule the seeds have a j'ellowish straw color. (Fig. 6.) 
m 
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The oyaJ and angular form and the yellowish or g'reenish color of 
these seeds render them rendily distinguishnble from those of clover 
dodder. 




► ^B^y The seeds of field dodder ( Ouscuta 

rtri'^nszsBeyrich) are larger than those 
of any of the preceding kin^s, except 
the double seeds of flax dodder. Their 
size varies as a rule between that of 
the smaller and that of average red 
clover seeds. These seeds are oral or 
FiG.7.— Seeds of field dodder and red clover, nearly circular in Outline, Toundcd on 
showingreiative.sizes Enlarged. (Prom ^ ^nd Variously flattened and 

a drawing by the author.) ' 

angled or deeply grooved on theother. 
The scar as a rounded area containing a short whitish liilum appears 
at one end of the flattened face. 
The color is lemon-yellow, gray, or ^^^m 
light brown. (Figs. 7 and 8.) ^^^^ ^P^^^ 
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Seeds of this alfalfa dodder (A<s- 
cida indecora Choisy) arc similar 
in a general way to those of field 
dodder. They appear to show Fio.8.-scedsof fiei.i dodder andaifaUa, show- 
greater variation in size than the Ing relative sizes. Enlarged. (Fromadraw- 
,.1, !• J rru -1 •! ing by the author.) 

other kmds. J herc is also oonsicl- 

er>ible difference in form. Seed* of a certain size and form there- 
fore arc very similar to 
those of field dodder, bnt 
are scarcely to be con- 

€^^^ tf^^ founded with seeds of the 

^ ^^^B fi'^'' three kinds d(«cril>«d. 

^^L. JP^U largest seeds arc most 

characteristic of this spc- 
— cics. They arc nearly cir- 




cular in outline, but are 
usually somewhat broader 

Fl8. 9.— Seedn of large-seeded aHalfa dodder and alfalfa. thtUl long that is, thc SCar 

• showing relative iii*ss. Enlatged. (Prom a drawing by j. \ ^ -j * 

the aulor.) appears to lie at one side of 

thc seed, whereas it is 
really at the basal end. Such seeds are convex on one face and plane or 
broadly grooTed on the other bearing th.6 scar, which is eompftratively 
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indistinct. The color is gray or brown, sometimes very dark. The 
surface is often vcr3' rough or scurfy. Th(«fc #©eds arc to be looked 
for in alfalfa seed from the tvestern United Staft?*. (Fig. f.) 

CHILEAN BODDEB. 

Seed found in South American red dovev and alfalfa seed and deter- 
mine<l to be of the species and vnrlety CuHcuta raceinosa chileana 
Engelm. is larger and usually' more plump than seed of field dodder 
{Gmcuta arvensid). It is reddish brown and the surface is often 
strongly' roughened. The most evident jwint of difference between 
this and field dodder lies in the scar. The hilum appcai-s as a point- 
like depression in the center of the circular scav area. In field dodder 
a short whitish line not depressed represents this pHrt of the stair. 

The seeds of this dodder appear to occnv at the present time only 
in South American seed. Along with this seed are found seeds of a 
different kind, however, which are similar to *»d perhaps identical 
with icld dodder. 

lUYIlTG SllD. 

Every purchaser of clover or alfalfa seed in the open market is 
likely to receive dodder-infested seed unless it has been found b}' 
thorough test to be free from dodder. As prevkmfly .^rown, tliis lia- 
bility- is due to the several kinds of dodder involved, tiie ext«msive 
field of seed production, the custom among dealers of mi.xing dilTorent 
lots, and the practice of using low-grade innxjrted steed in iidultcra- 
tion. The average farmer has himself to blame for some of these 
adulterants, which are often employed b\- dealers to meet tiie farmer's 
demand for cheap seed. With respect to doddw, as well >is other 
impurities, ciieap seed is always to be look«d upon with »t»pieioii snd 
as a rule is to be avoided. 

Often seed of local production from fields known to be free from 
dodder can be obtiiined. If well cleaned it is profeniblc to tiie aver- 
age seed in tiie maiket. Seed from deHlei-s should be iioiigiit by sam- 
ple, aceoniiwnied by a time limit within which the dealer agrees to 
furnish the same seed in bulk. Such smiples should be tested for 
dodder. If tested at a State agricultural experiment station or at the 
United States Department of Agriculture some delay is sure to re«dt. 
The test is so simple and so quickly' made that the farmer should him- 
self make it, thus permitting an immediate order for the seed if 
desired. 

The responsibility of any test ends with the particular lot .sent for 
test, and the presence of a few dodder seeds in the bulk lot of any seed 
represented hy a small sample is always possible. The ill effects likely 
to result will evideat in the yoimg st«wd of \Am croj). 
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With regard to the importance of using only dodder-free seed, it 
may be said that badly infested fields are practically ruined by certiiin 
kinds of dodder and that the loss of the erop is proportional to the 
extent of the infestation. The seed erop is reduced in quantity »iid 
quality'. The reduced quality of the seed crop is not represented 
wholly by a dodder-infested crop, but also hy the fact that the dodder 
so reduces the clover plants' food supply that the erop is likelj' to be 
of lighter weight than it otherwise would be. Again, dodder seed 
production is likely to so contaminate the land with seeds that a return 
to clover or alfalfa may be accompanied by dodder infestation, evon 
though pure seed be used. 

The period of seeding probably has considerable bearing on the 
results from using dodder-infested seed. Spring seeding is most 
favorable for growth of the dodder. It is an unsettled question 
whether dodder plants in the field ever live over winter. It appears 
thftt very few, if any, survive. In consequence of this fact, summer 
or early fall seeding, too late to enable the dodder to produce seed, 
tends to free the crop of the following season from dodder. Consid- 
ertiWe damage from the dodder might occur to the seeding, however, 
during the first season. Furthermore, some dodder seeds might not 
germinate till the following spring. ^ 

I'^ndcr certain conditions it may become necessary to remove the 
dodder seeds from an infested lot of seed in order to prevent its loss. 
While the average farmer might hesitate to discard a purchase of seed 
because of its dodder seeds, badly infested seed would be far more 
profitably discarded than sown without thorough reclcaning. 

The successful removal of dodder depends on the kinds of seeds 
involved and their consequent relation respecting size. It is doubtful 
if alsikc and white clovers can be cleaned of dodder, although the 
amount of clover dodder can be reduced somewhat by the use of proi)er 
sieves, which, however, nccessiUite the loss of considerable clover seed. 

Red clover and alfalfa seeds can be cleaned of clover dodder and 
small-seeded alfalfa dodder by the use of a sieve having 20 meshes to 
the linear inch and made of wire ranging from No. 30 to No. 34 of 
Washburn and Mocn gauge. This statement is based on experiments 
with sieves of this mesh made of Nos. 30, 32, and 3i wire. Samples 
of the af)Ove kinds of dodder, sm found in commcreinl seeds and as 
taken from fruiting plants, were employed in the experiments. Espe- 
cial attention was given in the trials to the largest of the seeds of 
these kinds. It was found that either of these sieres will admit all the 
seeds of these species with proper tmre in the sifting. If a s.ieve of tbia 
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mesh made of wire coarser than No. 30. of Washburn and Aloen gauge 
is used, the largest dodder seeds of the above kinds wil' be retained 
br it; while, if the mesh is coarser t-han proTM6<l by !f o. 34 wire, there 
will be an undue loss of crop seed, espeeially in the case of small- 
seeded red clover. The loss of alfalfa seed is comparatively small 
when using any of the sieves recommended. The Same is tnie of the 
better, large-seeded grades of red elover seed. In the case of the 
small-seeded grades of red elover the loss of seed when a sieve of No. 34 
wire is used may amount to tli€ greater part of the bulk. The sieves 
made of the coarser wire are better adapted for such seed. Small- 
seeded grades are usually low-grade screenings which carry-small weed 
seeds, many of which arc removed by the sieve. 

The farmer may find it difficult to secure the proper sieve. Manu- 
facturers do not cjirry all of the sizes in stock. The writer has found 
the 20-mcsh No. 30 wire in the stock of one firm and the No. 32 wire 
in that of another. The other sizes may be carried by other dealers, 
but from what has been learned these sizes have to be made to special 
order, and an order for a considerable quantity is dcni*ndcd. 

The efficient use of any of these sieves requires that much care be 
taken to do thorough work. Only a small quantity of seed should be 
sifted at a time. The sifting should be continued until all of the seed 
has been brought in eontiet with the wire. It is belierCd that the most 
effective work will result from using first a No. 34 wire sieve and then 
passing the siftings thus obtained over a sieve of No. 30 wire. 

With respect to the other kinds of dodder discussed in this bulletin 
and found in clover and alfalfa seeds it may be said that none of the 
sieves mentioned will remove all the seed, even with repeated sifting. 
Much of the dodder seed will l>e removed, especially if a sieve having 
No. 34 wire is used. Thus far no means of wholly removing thtso 
large-seeded kinds is known. 

Deep seeding of the erop appears to bd the most promising course 
for the farmer to follow in using seed known to contain seeds of the 
large-seeded do<lders. By this means many of the dodder seeds will be 
buried too deep to permit their plants reaching the surface. Sifting 
the seed, by which as milch as possible of the dodder Is reanoTed, is 
therefore most advisable. 

Flax dodder can be removed from flax with very little loss b^- the 
use of a sieve of 14 meshes to the linear inch and made of No- 39 
wire, W. & gjiuge. 

It often happe-ns that seed is retained b\- unopened dodder capmilee, 
which pemiit it to remain with the seed held by tJie sieve. 

306 
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DITIGTHIG THl DOBDEE PLAITTS IIT THl TIXLS. 

It has been shown that notwithstanding every precat\tion against 
the introduetion of dodder, seeds nia\' find their way to the field in the 
seed used. The ultimate control of. the plants mtiy depend upon early 
efiorts to discover and destroy them. This is particiilarly true if the 
plants appear in few places in the field. 

The proi>er time to destroy the plants is before rapid branching 
enables thcni to reach many host plants. Then ever}' firm hold of the 
dodder suckers becomes a point of independent growth, and the diffi- 
culty of reaching all of them is greath' increased. New seedings, 
therefore, should be carefully examined for this pest. 

Under favorable conditions the dodder seeds genninate but little 
slower than seeds of clover and alfalfa. The young plants therefore 
iiqjpear at about the same time as the clover. Their discover}' in the 
seeding at first is practicall}' impossible. B}' the time the crop is 6 
or S inches high the dodder will have branched sufficientU', as a nde, 
to render its presence noticeable for a short distance. This permits 
removal of the plants with the least loss to the stand and witii the 
most likelihood of success. 

Different kinds of dodder exhibit in the field individual habits well 
worth}' of conside^ition in detecting their presence, siieh as low-grow- 
ing or high-growing tendencies and their uianncr of spreading from 
plant to plant. 

Field dodder grows to the top of the host plants, throws out its 
branches, and rapid!}' extends from plant to plant, often forming a 
dnn«e yellow carpet of tangled branches covering and bearing down 
the crop. (Fig. 10.) Small-seeded alfalfa do<lder, on the other hand, 
confines its growth exclusively to the lower part of the host plant, 
rarely exceeding a foot from the ground. It spreads slowly from 
plant to plant, confining itse\^ chiefly to the several branches of the 
individual alfalfa plant. While a patch of field dodder can be seen a 
longdistance, the otli«r, Irho*! the stand is at all thick, can beobeeryed 
for but a few feet. 

The habit of clover dodder differs from that of each of the kinds 
previously d«ecribed. Itm flowering stems usually climb the host stems 
for a foot or more. The vegetative stems, by means of which the 
plant spreads to new host plants, form a dense riiat, or carpet, close to 
the ground, winding in and out among the host stems, often com- 
pletely surrounding them and hiding the ground. In this way the 
spreading of the plant is rapid and very effective. The early growth 
of thti^ plant is not readily d«teet^ at a distance. 

The effect on the crop differs with these different habits of growth. 
Field dodder dest-ro3's its host plants in irregular patches, probably in 
mmij inste«c«e m much by beitfing down a.md s»otheriBf the crop ae 
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by the withdrawal of plant food. All of the crop plants within an in- 
fested area are likely to be attacked. Small-seeded alfsilfa dodder, 
confining- ite attacks chiefly to iTTtfitidtJiU reiif?t«ni'ieB4 iwctarajly Itmg- 
lived plants, eventuallj' causes a general thinning of the stand through 
the death of scattered individual plants. Healthy, infested, and nearly 
dead ftlfdfa plants tlriffi oftfew oceur in b1o«« proxiwity. 

Clover dodder uttiick.s every clover plant and to a greater or less 
extent other plants within the infested area. It destroys rapidly, and 
its progress from the original point of sttsek is so uniform tli»t dis- 




Fw. 10.— Field dodder eov»ri«g red dOTM «Bd gmim*. From a photegnph ©f an bifnted field. 



tinctly circular areas bared of living clover or alfalfa result. These 
circular spots of dead plants are very ehuractcristic marks of the 
destruction caused by this species. A narrow band of living dodder 
f'tems will be found bordering the circle of destroyed plants 

Flax doflder bears down the flax plants and is therefore sometimes 
CH-Iled "pull-down." It also draws the tops of the plants together. 
I^th large-seeded alfalfa dodder and Chilean dodder ascend to the top 
of the host plant. The former produces dense flower and fruiting 
clusters; the latter appears to have a more ope^i \mint and scattered 
flower system. 
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The form and appearance of the flower clusters differ with the dif- 
ferent kinds of dodder. Clover dodder flowers are in small compact 
clusters of several flowers each. The clusters as well as the stems 
are often tinged with red. Small-seeded alfalfa dodder (lowers are in 
similar clusters which are not colored. Field dodder flowers are in 
looser cluster* scatlered among- the branches' or crowded in bunches. 

DESTROYING THE PLANTS. 

When failure to prevent the introduction of dodder seed occurs, the 
destruction of the plants becomes the final resort. The questions of 
success and the extent of the necessary damage to the crop at once 
arise. Their answers rest with the kind of crop infested, the stage of 
development of the dodder, the extent of the attack, and the methods 
of eradication eniploj'ed. 

The problem of dodder control is strongly influenced by the charac- 
ter of the crop infested. Red clover remains but two, or at most but 
three, j-ears without reseeding. If the dodder is prevented from seed- 
ing it should be eradicated within this time, or at least should not 
interfere with tlie couree of crop rotation. Alfalfa should remain 
indefinitely, and if dodder reseeds itself its control becomes nmch more 
diflioult or impossible. This is the prevailing condit,ion in the West. 
The fact that the small-seeded alfalfa dodder of the Wo&t has not 
booome established in the East is of special interest in this connection. 
Clover dodder appears likely to prove most troublesome in alfalfa 
culture in the Yaist. 

If the dodder occurs onh' in patches in the field it usuallj- can bo 
controlled by hand metJiods. If it coyers the greater part or all of 
the field, plowing under the stand will probablj' be found necessarj*. 
It then becomes important to know how far th« crop can be utiliaed 
without reseeding the land to dodder. 

It is first important to giiin control before the plants have spread 
far from the iK)int of attack; secondly, and of greater importance, they 
should be subdued before they produce seed. Success therefore 
depends verj- largely on earlj- discovery of the plants, followed hy 
immediate work in subduing them. Thoroughness involves the 
destruction of everj' living pieoe of dodder stem lying within its own 
length of a host plant. 

Cutting and burning infested plants and spra^-ing them with copper 
sulphate or iron sulphate are methotls which have been emploj^ed. 
Spraj'ing has not proved successful as a rule, owing to the impossi- 
bility of thoroughly wetting every part of the dodder stems under 
field conditions. The plants have appeared to be destro^'ed, but a 
sufficient number remained to continue growth after receiving a 
temporary check. Buraijig is suoces<rful wheo thoronvghly done. 
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This may or may not destroy' the crop roots. The burning ma}' take 
place on the infested spot or the cut plants may be removed to be 
burned elsewhere. Burning on the spot is an advantage, on account of 
its destroying dodder missed in cutting and seeds which have fallen. 
Burning endangers the life of the roots of the crop, however. The 
removal of infested plants to another place requires great care to pre- 
vent any of the pieces of dodder falling on the crop and establishing 
new centers of growth, and the use of s^eks or seme similar iae«.n£ of 
removal is advised. 

In cutting infested plants eare should be taken to cany the work 
far enough on the borders to include all of the dodder. Cutting close 
to the ground is equally' important. The recognition of the different 
habits of different kinds of dodder may 1)e helpful in this connection. 
Siiiall-secded alfalfa dodder is confined largely' to individual plants, 
and if all these can be located and destroyed there may be little dan- 
ger of further damage. This plant grows very low, however, and 
there is little hope of saving the crown of individual alfalfa plants. 
Field dodder spreads in every direction, but irregularly', and all 
through tlie crop plants from their tops to the ground. It may be 
difficult to determine the borders of an infested patch. All of the 
infested area should be cleared, but often the stand may be saved. 
In the cj^ of elover dodder, particularly in an adraiiced stage, all 
the plants of a circular area are killed, while tlie active growth of 
the dodder is confined to a band of infested plants immediately 
surrounding this nrea. Cutting and b*irning this ring of plants 
where it falls will proba,bly be foimd most effective, because the 
carpet of dodder stems is so dense and so low that its complete 
removal is pi-actically impossibk. Careful exaniination of the ground 
may show individual dodder stems creeping a foot or two farther into 
the crop than otherwise woidd 1)0 evident. Success depends on 
destroying such stems. Patches of ground cleared of clover by this 
dodder may contiiin its seed. Such areas shmdd be Inirned over to 
kill this seed before resowing to clover. 

Tlie sniaH-seeded alfalfa dodder as a |)est of alfalfa in the West is * 
problem in itself. It has become so widely prevalent that its perma- 
nent eradication locally becomes practicallv im^wssiblc in many cases. 
liot only is much of the see5 used in the West likely to contain its 
seed, but it is readily carried from fanu to farm in irrigating water. 
Bunches of dodder-infested hay fall in various places in the field and 
alO'Ug the roadsides, and in this way scatter »«>cds. Thus conditions 
are conducive to keeping the fields infested. 

Methods of reasonable control of this dodder appear to l>e more 
promising in the Wc«t Uian attempts to eradicate it. Observations 
have showu that low-lying, wcll-irrigatad lands are i*ot infested to tJie 
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same extent as the higher and drier lands. It is, therefore, possible 
that confining alfalfa culture to lands oapible of abundant irrigation 
and destroying the stand of alfalfa on the drier land when infested 
with dodder will tend to reduce the loss from the pest, even though 
it may remain. 

Plowing should precede the seeding of the dodder. In this way all 
danger of future occurrence of the pest is averted if all infested plants 
are covered. If the plowing is delayed imtil after the dodder develops 
its seed the crop can be burned over, producing a hot fire before the 
surface soil is disturbed. This should destroy the greater part of 
the seeds lying exjMjsed on the surfiice of the soil and in unopened seed 
vessels. In lieu of either plowing or burning over dodder-sown 
ground, shallow cultivation, followed by some crop requiring frequent 
surface tillage, will tend to keep the seeds near the surface and 
perhaps lead to the destruction of the greater part of them. 

It is believed that as a rule dodder plants will not injure such a 
cultivated crop. This is doubtless true of clover dodder and small- 
seeded alfalfa dodder. Certain crops might, however, be injured by 
field dodder or large-seeded alfalfa dodder. The injury to beets iri 
Utah caused by field dodder, previously noted, and the observations of 
tlie writer upon the growth and effect of large-seeded alfalfa dodder 
on various coarse plants justify the recognition of the poseibiJity of 
damage from these kinds. 

It is iniportjint in such snrfiiee cultijation that the dodder seeds do 
not become covered too deep, as it is known that they are capable of 
remaining alive for several years when buried. In one authentic ease 
at leas't 16 per cent of a quantity of buried seed germinftted »t the ^id 
of three years. 

All infested stand of clover or alfalfa may safely be allowed to produce 
a crop of Imy or be used for pftstnrage or for soiling provided tlte crop 
is removed before the dodder produces seed. The removal of a bulky 
crop aids in the complete covering of the stubble, which is important. 
Plowing should follow immediately after th€ removal of the crop; 
otherwise mature dodder seeds will be buried and possibly prove 
troublesome on again being brought to the surface. 

Dodder is not poisonous to stock. Hay carrying dense bimdiee of 
it is usually pushed aside by stock. The Utah farmer previously 
referred to as having obtiiined 60 bushels of dodder seed by recleaning 
his 8»ed crop stated tka.t he fed this seed to stock widiout ill ©ffect. 
aw 
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SUMMARY. 

(1) Dodder is a parasitic plant dependent on a host plant for its 
food. It reproduces by means of seeds and from pieees of stems per- 
mitted to come in i^brabte wiiliM^ with a 8#WiiiJie host plaHt. 

(2) There are several kinds of dodder ofepeei&lly destructible to flax 
and to leguminous crops. 

(3) The dodders exhibit pronounced preferewiceB lor oeotain kinds of 
host plants, with the result that a crop is not equally subject to injury 
from different kinds of dodder. 

(•1) Climatic and weather conditions Wrongly influence the growth 
and productiveness of the dodders. Thus, small-seeded alfalfa dodder, 
so common in the West, appears to be unknown in the Eastern StHtes, 
and elover dodder produc^^s so little seed in this country that itn seed 
rarely, if ever, is found in American-grown red clover seed or alfalfa 
seed. 

f5) Dodder seeds are a vcr\' common impurity of clover, alfalfa, and 
flax seed in the trade. Certain kinds are more counnonh' found in 
domestic than in foreign seed, while the coutrarj' is true of other kinds. 
Low-grade seed imported from Europe gcnerallj' contains dodder. 

(6) Dodder seeds can readily be distinguished from crop seeds by a 
seedsman or farmer using a mag'nifying glass. 

(7) Certain kinds of dodder seeds can be thoroughh' cleaned from 
the best grade of farm seed. Other kinds oui, not be wholly separated 
from the seed which carries them. 

(8) Some dodder seed is likel\' to escape removal in recleaning, and 
the j'oung seeding should therefore Ix! examined for dodder plants. 

(0) The dodder plants should l>e discovered oarh- and dostroj'ed hy 
removal or burning. 

(10) Dodder plants ."should not be allowed to med, therebj' contami- 
nating the land. 

(11) Hand methods maj' subdue the dodder plants if the\' are not 
too abundant; otherwise plowing under before the\' go to seed or 
burning the stivnd if seeds have alreadj' ripened will be necessarj'. 

(12) The early crop of clover or alfalfa preceding the rii)cning of 
the dodder seeds can safely be used as pasturage, for soiling, or in hay 
making. The infested stubble should be plowed imder immediately. 

(13) The most generallj' effective means of preventing the introduc- 
tion of dodder is to use seed free from dodder seeds. The purchasing 
farmer can easilj- make a reasonablj' satisfactorj- test for dodder seed. 

(14) Where irrigation is j)racticed dodder seed may Imj carried from 
place to place in the water us&d. 
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